Solvents and chemicals were purchased from Acros Organics, Sigma Aldrich or Fluka and used as received, unless otherwise stated. All chemicals were purchased in highest purities, dry and stored over molecular sieve (4Å), if possible. 2-(Benzyloxy)ethanol and DBU were distilled from calcium hydride and stored over molecular sieve (4Å) under argon prior to use. Deuterated solvents were purchased from Deutero GmbH (Kastellaun, Germany) and used as received.
298.3 K and calibrated with a standard 1 H methanol NMR sample using the topspin 3.0 software (Bruker). 13 C{H} NMR spectra were referenced internally to solvent signals. 31 P{H} NMR spectra were referenced externally to phosphoric acid. The 13 C{H} NMR (125 MHz) and 31 P{H} NMR (201 MHz) measurements were obtained with a 1H powergate decoupling method using 30 ° degree flip angle. 1D NMR spectra were processed with the MestReNova 9.0.1-13254 software whereas 1 H DOSY (diffusion orientated spectroscopy) NMR spectra were processed with the TopSpin 3.0 software. Differential Scanning Calorimetry (DSC) measurements were performed using a Mettler-Toledo DSC823 thermal analysis system in the temperature range from -100 to 100 °C under nitrogen with a heating rate of 10 °C min -1 . Cloud points were determined either in ultrapure water with a resistivity of 18.2 MΩ cm -1 (Milli-Q, Millipore ® ) or in otherwise stated salt solutions and detected by optical transmittance of a light beam (λ = 500 nm) through a 1 cm sample cell. The measurements were performed in a Jasco V-630 photo spectrometer with a Jasco ETC-717 Peltier element. The intensity of the transmitted light was recorded versus the temperature of the sample cell. The temperature ramp was 1 °C min -1 and values were recorded every 0.1 °C.
Murine macrophage-like cells (RAW 264.7) were cultivated in DMEM supplemented with 10% FBS, 100 units of penicillin, and 100 mg mL −1 streptomycin. Cells were grown in humidified incubator at 37°C and 5% CO 2 . The effect of P(1 x -co-2 y ) and P(1 x -co-2 y ) on cell viability of RAW 264.7 cells was measured by CellTiter-Glo Luminescent Cell Viability Assay (Promega) according to manufacturer. Briefly, RAW 264.7 cells were seeded at a density of 15,000 cells cm-2 in 96-well plates (5,000 cells per well in 100 µL volume) and kept at 37°C for 12 h. The cell culture medium was removed from the wells, the polymer solution was added to the indicated concentrations (50 µL per well) and incubated with cells for 48 h. CellTiter-Glo Buffer (10 mL) was transferred to a bottle containing CellTiter-Glo Substrate forming the CellTiter-Glo Reagent.
To each well the CellTiter-Glo Reagent (100 µL) was added and the plate was shaken for 2 minutes on an orbital shaker. The luminescent signals were measured with a Tecan infinite M1000.
For CW-EPR spectroscopy, about 15-20 µL of the final sample (15 mg mL -1 polymer solution with 0.2 mM TEMPO in DPBS buffer) were filled into micropipettes (BLAUBRAND ® intraMARK, Wertheim, Germany) and capped with capillary tube sealant (CRITOSEAL ® Leica).
The filled micropipettes were then introduced into the X-band (ν ≈ 9.4 GHz) benchtop EPR spectrometer MiniScope MS400 (Magnettech, Berlin, Germany) via a guide tube.
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The EPR measurements were performed with a magnetic field sweep of 10 mT centered around 336 mT with a scan time of 100 s. (m, H, -P-CH 2 -CH 2 -), 1.50 -1.42 (m, 2H, -P-CH 2 -CH 2 -CH 2 -), 1.33 -1.27 (m, 4H, -P-CH 2 -CH 2 -CH 2 -CH 2 -CH 2 -), 0.88 (t, 3H, -CH3, 3 J HH = 10 Hz). 13 After complete addition the solution was stirred for 3 hours and kept over-night at 4 °C to facilitate the precipitation of the pyridinium hydrochloride byproduct. The precipitate was removed by filtration via a flame-dried Schlenk funnel and the solvent was removed at reduced pressure. (m, side-chain -P-CH 2 -CH 2 -CH 2 -CH 2 -CH 2 -), 1.05 (dt, side-chain -P-CH 2 -CH 3, 2 J HP = 20.1 Hz, 3 J HH = 7.6 Hz), 0.86 (t, side-chain -P-CH 2 -CH 2 -CH 2 -CH 2 -CH 2 -CH 3 , 3 J HH = 6.8 Hz). 13 
Supporting tables

Supporting figures
Figure S1 Figure S13: The molar fraction of (1) plotted against the reaction time: copolymerization of (1) and (2) (black squares) and copolymerization of (1) and (3) (red circle).
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Figure S14: DSC measurement of P(1 51 -co-2 51 ) at a heating rate of 10 °C min -1 in the temperature range from -80 °C to 50 °C. 
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Figure S17: Turbidity measurements of P(1 51 -co-2 51 ) in ultrapure water (black), in the presence of monovalent ions (red) and divalent ions (green), respectively. Measurements were performed at a concentration of 10 g L -1 and a heating rate of 1 °C min -1 . Transmission was measured at 500 nm. Cloud point temperature (T cp ) was measured at the inflection of the heating curve.
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Figure S18: Dynamic light scattering results of P(1 33 -co-2 76 ) at 15 mg mL -1 in DPBS at 20°C.
Figure S19: Full high-field peak of CW EPR spectra of an aqueous solution of 15 mg mL -1 P(1 33 -co-2 76 ) with 0.2 mM TEMPO in DPBS buffer.
